This paper examines the relationship between the exchange rate regime and the pace of current account adjustment. The panel data set we refer to includes 11 catching-up countries from central, eastern and south-eastern Europe between 1994 and 2007. The exchange rate regime is measured by a continuous z-score measure of exchange rate volatility proposed by Gosh, Gulde and Wolf (2003) . Based on a basic autoregression estimation, the results indicate that a more flexible exchange rate regime significantly enhances the rate of current account adjustment. 
Non technical summary
Deviations of the current account balances from their long-term equilibriums are often regarded as a problem among economists. For instance, according to the IMF, the Chinese peg to the Dollar is said to be a major reason for the existing global imbalances.
However, from a theoretic point of view, it cannot be taken for granted that the nominal exchange rate regime has an important bearing on current account balances, as in the long-run the latter should be primarily determined by the real exchange rate. The underlying paper analyses empirically for a sample of central, eastern and south-eastern European economies whether and to what extent a more flexible exchange rate regime promoted the reversion of their current account balances to a long-term steady state. The flexibility of the exchange rate regime is measured by the exchange rate volatility within one year. The analysis suggests that a greater exchange rate volatility decreases the persistency of current account imbalances.
These results hold when additional control variables or indirect influences of the exchange rate regimes, for example via their impact on the real credit growth, are introduced. A dynamic instrumental variable framework also indicates that a more flexible exchange rate regime causes current account imbalances to adjust at a more rapid pace. A vector error correction model confirms that the adjustment process of the current account balance still depends on the exchange rate volatility even if we differentiate explicitly between a long-run structural equation and a short-run adjustment process.
This outcome is in contrast to the findings of Chinn and Wei (2008) who cannot robustly confirm that more flexible de facto exchange rate regimes tend to lead to a more rapid adjustment of current account balances to their long-run equilibriums. A comparison with this study indicates that the different findings are not only an issue of differences in the country sample, rather the methodology used to control for the exchange rate regime seems to matter for the outcome. Garber (2003/2004) . For example, one strand of the literature claims that an increasing financial integration may contribute to the build-up of large current account imbalances, especially when underlying convergence forces are at work. Indeed, Blanchard und Giavazzi (2002) found evidence that the link between net capital flows and income levels has strengthened under EMU. In the same spirit, Fagan und Gaspar (2007) have shown that EMU led to major increases in the current account deficits of those members that have been expected to grow relatively quickly for convergence reasons. Furthermore, Abiad, Mody and Leigh (2007) as well as Herrmann and Winkler (2008) confirmed that a higher degree of financial integration leads to a wider dispersion of current account balances within Europe. 2 IMF Staff report for the 2006 Article IV Consultations.
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account balances, instead, the latter are determined by real factors, most notably the real exchange rate. However, with respect to adjustment dynamics, in the short run, the real exchange rate -taking into consideration multiple price rigidities -may depend predominantly on nominal exchange rate movements. As a result, the exchange rate regime could indeed affect current account adjustment.
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The recent literature provides little empirical evidence on the relationship between the exchange rate regime and the speed of current account adjustment. 4 One major exception is the paper of Chinn and Wei (2008) . Using time series as well as panel estimates, they cannot confirm that more flexible de facto exchange rate regimes tend to lead to more rapid adjustment of current account balances to long-run equilibriums.
These results hold regardless of which exchange rate regime classification they use. In line with the work of Chinn and Wei (2008) , this paper analyses to what extent a more flexible exchange rate regime would promote the reversion of the current account to its long-term steady state. However, we go beyond the work of Chinn and Wei (2008) in several respects.
First, Chinn and Wei (2008) found some evidence that the results were in accord with the conventional wisdom, but were not robust or at least non-linear. However, these non-linearities may result from the fact that the exchange rate regimes in their paper are measured by dummy variables proxying exchange rate flexibility in a rather aggregated way. 5 Alternatively, according to Arratibel, Furceri and Martin (2008) , we introduce a 3 A flexible exchange rate regime might affect the external side of the economy in two ways, namely via the trade balance as well as via a valuation effect. In case of a nominal depreciation, according to Lane (2008) , this might offer a double benefit. The valuation effect holds true if foreign assets are predominantly in foreign currency and external liabilities in domestic currency. For example, Gourinchas and Rey (2007) found a substantial role for the valuation channel in the adjustment dynamics of the US. However, in emerging markets the valuation effect usually is of minor importance or could even be negative. On the other hand, a floating exchange rate might not always attenuate shocks, and, furthermore, may be subject to political manipulation. 4 By contrast, there are investigations which stick to the level of the current account balance and not to the current account adjustment process. For instance, the findings of Arratibel et al. (2008) suggest that a higher exchange rate volatility is associated with a lower current account deficit. Likewise, Herrmann and Winkler (2008) showed that fixed exchange rate regimes are associated with deteriorating current account balances. 5 The Levy-Yeyati and Sturzenegger Index (see Levy-Yeyati and Sturzenegger, 2003b) aggregates the regimes from 1 to 5 (Chinn and Wei used a revised index ranging from 0 to 3) and the Reinhart and Rogoff Index (see Reinhart and Rogoff, 2004) Second, there is a high degree of heterogeneity in the data used by Chinn and Wei (2008) and standard errors behave differently in several sub-samples. Thus, the underlying paper estimates a more homogeneous sample. As exchange rate considerations are likely to figure more prominently in emerging market economies regardless of the specific policy regime, the paper focuses on emerging economies in central, eastern and south-eastern Europe. Third, we try to identify indirect effects of the exchange rate regime. For instance, in line with Rahman (2008) , we assume that exchange rate regimes differ with respect to their impact on credit growth and that such differences may determine current account dynamics as well.
The analysis suggests that the exchange rate regime significantly influences the pace of current account adjustment, ie greater exchange rate flexibility decreases the persistency of the current account imbalance or increases its rate of reversion to its long-term equilibrium. These results hold true when several robustness checks are performed and are in contrast to the outcome of Chinn and Wei (2008) . A closer look at the forces driving the results by these authors reveals that the highly aggregated way in which are only a few observations. Furthermore, especially for "intermediate regimes" classification may be quite challenging. 6 Arratibel, Furceri and Martin (2008) use this measure in order to estimate the relationship between the de facto exchange rate regime and key macroeconomic variables. Exchange rate volatility is also included in the de facto exchange rate regime indicator of Levy-Yeyati and Sturzenegger (2003b) , but transformed into a dummy variable.
exchange rate flexibility is captured in their paper explains to a significant degree the diverging outcomes. Thus, the methodology used to measure the exchange rate regime seems to matter.
The rest of the paper is organised as follows. Section 2 reviews the most important literature. Section 3 specifies the model and provides information on the data. Section 4 summarises the main results of the empirical investigation. Section 5 presents some robustness checks. Section 6 concludes.
Literature Review
The literature on current account adjustment goes back to the open-economy macroeconomics and the inter-temporal approach of the current account (see e.g. Sachs, 1982) . A large empirical body of this literature focus on current account reversals (Milesi-Ferretti and Razin, 1998 as well as Freund, 2000) . Generally, they conclude that the current account has a tendency to revert to its means value while the speed of adjustment to this long-run equilibrium being quite heterogeneous across countries.
Some of these studies claim that the size of the current account imbalances matter for the adjustment. Based on econometric evidence, Freund and Warnock (2005) change in the composition of goods) or an inter-temporal channel (a change in the current account balance). They found that the more rigid the labour market, the slower the speed of adjustment of the current account balances towards its long-run equilibrium.
As far as I know, Chinn and Wei (2008) were the first to examine the relationship between the exchange rate regime and the current account adjustment systematically.
They found no significant and robust relationship and concluded that the real exchange rate adjustment is not systematically related to how flexible a country´s nominal exchange rate is. Similarly, Decressin and Stavrev (2009) figured out that there are differences in current account dynamics between euro-area countries and other advanced economies, however, that theses differences do not appear related to different exchange rate dynamics. By contrast, Gosh, Terrones and Zettelmayer (2009) come to the conclusion that large current account reversals very rarely occur under flexible exchange rate regimes and when they happen they involve much lower initial imbalances. Altogether, allowing for threshold effects, they come to the conclusion that exchange rate regimes seem to be highly relevant for current account dynamics.
Thus, the empirical results are quite mixed so far. On the one hand, no significant relationship between the exchange rate regime and current account dynamics could be confirmed. On the other hand, there is some support for the Friedman Hypothesis (Friedman, 1953) claiming that flexible exchange rates produces corrective movements before tensions can accumulate and a current account crisis develops. The underlying paper adds to the current literature and tries to provide additional empirical evidence on this issue.
Model Specification
In line with Chinn and Wei (2008) , we estimate the rate at which current account balances revert to their mean values using a basic autoregression. The expression reversion means the adjustment of the current account balance from any default value to a mean value which depends on the underlying equation. It is assumed that this mean value corresponds to the long-run equilibrium. In Section 5 -within the scope of the robustness checks -it will be verified whether this can be confirmed. So far, the approach implies that there is a long-run equilibrium, however, does not impose the restriction that the long-run value of the current account to GDP ratio will be zero.
Furthermore, these long-run values are country specific which is consistent with the outcome of Kray and Ventura (2000) . where CAGDP is the current account to GDP ratio in percent with 1 the autoregressive coefficient 9 , REGIME the exchange rate regime based on an exchange rate volatility measure, X a set of control variables, and it the error term.
(For current account developments in the countries under review see the charts in Annex 1).
As mentioned above, the approach raises the issue of endogeneity. The exchange rate volatility may be largely endogenous, ie a consequence of current account developments, rather than an exogenous variable. As a result, we cannot exclude that the direction of causality may extend from the current account to the degree of exchange rate volatility and not vice versa. 10 Endogeneity is not an easy problem to deal with. In a first step, we lag the z-scores of the exchange rate volatility variable in all estimated equations. In addition, we take account of the issue in a more technical sense by referring to an IV-estimator according to Anderson and Hsiao, 1981 (see section 5.1) .
Three different models are estimated.
1.
The basic model focuses exclusively on the effects of the exchange rate regime on the reversion of the current account balance. The null hypothesis is that a less rigid exchange rate regime -measured by a higher exchange rate volatility 11 -facilitates current account adjustment as nominal exchange rate flexibility dominates the dynamics of the real exchange rate in the short run.
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For the exchange rate volatility measure we refer to the z-score index proposed by Gosh, Gulde and Wolf (2003) which is in line with Arratibel et al. (2008) Chinn and Wei (2008) introduce the economic size of the country measured by the PPP and the dollar measure of real GDP. However, in contrast to their work, this paper does not include the size of the economy. As the degree of trade openness TRADE is already part of the equation, the negative correlation between the two variables could result in a major multicollinearity problem. 17 Levy-Yeyati and Sturzenegger (2003a) found that the exchange rate regime is relevant in an emerging market context, but not for industrial countries.
exchange rate regime may lead to a more buoyant credit growth driven by faster convergence to lower euro area interest rates or by the absence of major exchange rate risks. 18 Thus, access to foreign financial markets may be easier for such regimes, and, as a result, borrowing in foreign currencies and in total will increase.
In turn, this may create major current account imbalances on the one hand, and on the other hand stabilise the financing of the current account deficits and permit imbalances to be more persistent than in regimes with a lower degree of real credit growth.
Empirical Results
The panel model is estimated using a FGLS estimator with fixed effects and panelcorrected standard errors. Table 1 depicts the results of all three estimated models. The main conclusions are as follows.
First, the basic model reveals that a greater degree of exchange rate flexibility goes hand in hand with a significantly faster adjustment of the current account balance. Thus, the autoregressive coefficient depends on the exchange rate volatility and becomes (considering the interaction between the lag of the current account and the exchange rate volatility measure as an additional variable 19 ) 0.65 -0.06* (exchange rate volatility). Thus, a greater exchange rate volatility decreases the persistency of the current account balance. As a result, in a totally fixed exchange rate regime (the exchange rate volatility is equal to zero) the rate of reversion is at its lowest. It amounts to 0.35 (1 -0.65), which is comparable to the result of Chinn and Wei (2008) who -in one approach -assign a rate of reversion of 0.26 to a fixed exchange rate regime. 20 The 18 However, there might be an effect in the opposite direction, implying that fixed exchange rate regimes lead to a stronger discipline in monetary policy and, consequently, a lower credit growth. However, as the real credit growth is considered in the estimation, this effect should be only temporary in nature. In addition, the empirical evidence shows that fixed exchange rate regimes go hand in hand with a higher credit growth which also supports the assumption that this last effect might be of minor importance (see also footnote 24). 19 In this context, only the interaction term between the current account balance and the exchange rate regime variable is relevant. As we refer to the adjustment process and not to the level of the current account balance, the exchange rate regime variable itself is not meaningful and should not be interpreted. (2) not only in the interaction terms, but also in their levels. However, the levels are removed if they are revealed to be insignificant.
Standard errors in parenthesis. *** significant 1% level, ** significant 5% level, * significant 10% level 21 As the number of time periods T is relatively large compared to the number of countries N the resulting Nickell-Bias should not be a major problem in this estimations.
Based on the fact that the exchange rate volatility changes over time, the autoregressive coefficient has a time-varying component. 22 On average, it takes the value of -0.13, implying that the fixed part of the autoregressive coefficient (0.65) is reduced, to a significant, but not very pronounced degree. However, there is a strong variance over time, the figures ranging from -0.3 to -0.06 and tend to fall over time in absolute terms.
Thus, the overall autoregressive coefficient (fixed and time-varying part) amounts, on average, to 0.52, with the lowest value being 0.35 and the highest value being 0.59. As a result, at the beginning of the observation period the persistency of the current account adjustment is comparatively low, however, tends to increase during the observation period when exchange rate regimes, on average, become more rigid. -where we find that a higher inflation rate increases the rate of reversion, which is in line with our predictions -the included control variables are not significant, which basically confirms the results of Chinn and Wei (2008) . The adjusted R 2 increases only marginally compared to the basic model.
Second, the
Third, the indirect effects model reveals that -as expected -a higher real credit growth rate increases the persistency ratio of the current account significantly by (0.005 * credit growth). 23 As a result, a more fixed exchange rate regime -which we assume tends to 22 The time-varying component is defined as 2 * Regime t-1 . 23 It cannot be excluded that the exchange rate regime variable might be to some extent driven by the European integration process. However, as the real credit growth variable might be determined by the stipulated accession of the countries to the European Monetary Union to an even larger extent, the introduction of the real credit growth rate can act as a control variable to consider explicitly the impact of European integration process. As all countries in the sample are going to join EMU at a later stage in time, there is no option to control for the effect in a different way.
be associated with a more pronounced rate of real credit growth 24 -implies a statistically significant lower rate of reversion. The fundamental relationship between exchange rate volatility and current account adjustment remains basically unchanged, ie a more flexible exchange rate regime tends to significantly facilitate the current account reversion.
25
However, after the introduction of the real credit growth the significance of the exchange rate regime is reduced. This is due to the fact that certain characteristics of the exchange rate regime -which in the former estimations are captured by the exchange rate volatility -are now controlled for by an additional variable. 26 Thus, it is straightforward to expect that the significance of the original variable goes down. As the impact of the exchange rate regime is still significant, however, the characteristics of the exchange rate regime seem to capture more than differences in real credit growth.
Robustness Checks

Instrumental Variable Approach
In a first step, we refer to an instrumental variable (IV) estimator according Anderson and Hsiao (1981) . In contrast to the FGLS model, the dynamic IV estimation avoids the Nickell bias and takes into account a possible endogeneity of the right-hand side variables. The constant, the second lags of the endogenous variable, the exogenous variables and their lags as well as the two lags of the predetermined variables are used as instruments. Table 2 depicts the results of all three estimated models.
The results of the basic model and of the indirect effects model are comparable to the FGLS estimation. However, with respect to the Chinn/Wei model, the advantages of the IV estimator are offset by lower efficiency relative to the FGLS estimation, which may 24 This assumption seems to hold not only on a theoretical basis rather is also supported by the empirical evidence. A simple correlation analysis shows a correlation coefficient of -0.7 supporting the stylized fact that a larger exchange rate volatility or a more flexible exchange rate regime tends to go hand in hand with a lower rate of real credit growth. 25 The adjusted R 2 amounts to 0.7 -again, only a slight increase compared to the basic model. 26 Furthermore, the limited amount of observations may play a role as well.
primarily reflect the limited amount of observations and relatively large number of variables. As the Nickell bias is unlikely to play a major role in our context (given the relatively small number of cross sections and the relatively large number of time periods) and as we already control for endogeneity issues by introducing the lagged variables, the FGLS estimation results may remain a reliable alternative. Table 2 Determinants of current account adjustment -Results of the IV estimation Notes: The control variables enter equation (2) not only in the interaction terms, but also in their levels. However, the levels are removed if they are revealed to be insignificant.
Standard errors in parenthesis. *** significant 1% level, ** significant 5% level, * significant 10% level
Exchange Rate Regime Classification Approach
In order to compare the results more directly to the empirical work carried out by Chinn and Wei (2008) The results of the basic model confirm the significance of the autoregressive term (coefficient: 0.5, significant 10% level), however, show no significant relationship between the exchange rate regime (RR 3) and the speed of current account adjustment.
However, this is not at all surprising as the RR 3 index shows very little variation in the data and small changes in the exchange rate regime are not really captured in the dummy variable. By contrast, in the case of the RR 14 index the results showed that a more flexible exchange rate regime decreases the persistency of the current account by 0.04 (significant 10% level), which is comparable to our earlier results.
Altogether, the results indicate that first, the RR 14 seems to be more adequate than the RR 3 which is used by Chinn and Wei (2008) to measure the exchange rate regime, second, as the RR 14 indicator allows us to confirm our earlier findings, the chosen sample may not be decisive for the outcome, and third, the different methodologies used to classify the exchange rate regime may, to a considerable extent, account for the fact that our results are different compared with the outcome of Chinn and Wei (2008) . 27 For a detailed analysis of exchange rate regime classifications see e.g. Tavlas, Dellas and Stockman (2008) . 28 See Reinhart and Rogoff (2004) . 29 The first is floating (managed floating to freely falling), the second is intermediate (from pre announced crawling peg to moving band that is narrower than or equal to +/-2%); the third is fixed (from no legal tender to de facto peg).
Vector Error Correction Model
The estimations in Section 4 neglect major determinants of long-term current account equilibrium positions. As in an emerging market environment imbalances may persist for quite some time during the catching-up process, the structural current account positions are an appropriate benchmark for current account balances to converge to. By referring to a vector error correction (VEC) model we are able to differentiate explicitly between a long-term structural equation and the short-term adjustment process.
The long-term relationship is based on a reduced form approach which considers major determinants of current account positions in an emerging market context 30 :
where CAGDP is the current account as a percentage of GDP, RELGDP the relative real per capita income of the emerging market economy compared with the average income of the EU 15 countries (log.), FISCAL the fiscal balance in relation to GDP, INVEST the investment ratio, REER the real effective exchange rate (log.), and it the error term.
The short-term adjustment process is assumed to have the following form:
where CAGDP is the current account difference as a percentage of GDP, RES the residuals of the long-term relationship in equation (3), with 2 the vector error correction term, followed by RES * REGIME as the interaction term between the residuals and the exchange rate regime based on an exchange rate volatility measure, and it the error term.
The VEC estimation results (see Table 3 ) confirm the outcome of the FGLS model. Again, the adjustment process of the current account balance depends on the exchange rate volatility or, more precisely, a greater degree of exchange rate flexibility significantly boosts the adjustment of the current account balance to the long-term structural equilibrium. After having considered the interaction between the residuals of the long-term estimation and the exchange rate volatility measure as an additional variable, the vector error correction term becomes -0.44 -0.11 * (exchange rate volatility). 31 Thus, greater exchange rate volatility increases the negative vector error correction term and significantly enhances the current account rate of reversion. Herrmann and Jochem (2005) for further details as well as Ca`Zorzi et al. (2009) for the inherent problems of the structural current account balances approach. 31 These coefficients are significant at the 5% level.
Conclusion
Based on a dataset of 11 countries in central, eastern and south-eastern Europe from 1994 to 2007, the empirical investigation confirms that there is a significant relationship between the exchange rate regime and the adjustment of the current account balance.
We conclude that, by rendering the exchange rate regime more flexible, policy makers may -at least in the short run -expect the pace of the current account adjustment process to be increased or the rate of reversion to the equilibrium to be enhanced.
These results hold true if we apply control variables such as the degree of trade and financial openness as well as the inflation rate in line with Chinn and Wei (2008) .
Checking for the indirect impact of the exchange rate regime via the real credit growth rate also indicates that a more flexible exchange rate regime causes current account balances to adjust at a more rapid pace. These conclusions continue to hold true if we consider endogeneity issues in a more specific way by referring to a dynamic instrumental variable framework. Finally, a vector error correction model confirms that the adjustment process for the current account balance still depends on the exchange rate volatility even if we differentiate explicitly between a long-run structural equation and the short-run adjustment process.
Our results are in contrast to those of Chinn and Wei (2008) we estimate a dummy variable approach referring to the Reinhart and Rogoff de facto exchange rate regime index. By comparing the two studies, we assume that the way the exchange rate regime is measured has an important bearing on the outcome.
Data Annex
Please find below a listing of mnemonics, sources and descriptions for all the variables included in the empirical investigation.
Mnemonic Source* V ariable description CAGDP WDI Current account to GDP ratio (in percent) REGIME ECB Exchange rate volatility measure based on the zscore index proposed by Gosh, Gulde and Wolf (2003) 
